Retinal Vessel Diameter Responses to Central Electrical Stimulation in the Rat: Effect of Nitric Oxide Synthase Inhibition.
Recent histological data suggest autonomic innervation of the central retinal artery. In the present study, we investigated the effect of electrical brain stem stimulation at the superior salivatory nucleus (SSN) on the retinal vessel diameter in rats and whether nitric oxide mediates a possible effect. Sprague-Dawley rats (n = 12) were anesthetized using pentobarbital sodium (50 mg/kg intraperitoneally). The animals were artificially ventilated and the femoral artery and vein were cannulated for blood pressure measurement and drug administration. After a craniotomy was performed, a unipolar stainless steel electrode was inserted into the brainstem at the coordinates of the SSN. Stimulations were performed at 20 Hz, 9 μA, 1 ms pulse duration and 200 pulses. Retinal vessel diameters were measured continuously with the Imedos DVA-R, a noncontact fundus camera for rats with image analysis software. After control measurements, L-NAME, a nonspecific inhibitor of NO synthase, was applied intravenously (10 mg/kg), and the SSN stimulations were repeated. Stimulation at the SSN coordinates increased the retinal arterial diameter by 6.41% ± 1.65% and the venous diameter by 3.48% ± 1.93% (both P < 0.05). Application of L-NAME reduced the arterial response significantly to 2.93% ± 0.91%, but did not change the venous response. Mean arterial pressure, carotid blood flow, and heart rate remained unaltered (by the stimulation). The present study demonstrates that the retinal circulation reacts to electric stimulation at the SSN coordinates in rats. Nitric oxide is involved in the response, but it is not the sole neurotransmitter.